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CLAIMS 



[Claim(s)] 

[Claim 1] When carrying out multiple-value dither processing based on a 
dither threshold plane and changing M-bit I pixel input gradation image 
data into the image data of the smaller number of gradation of a 1-pixel N 
(M>N) bit The image-processing method characterized by the thing which 
have the angle of the direction of slant in the dither threshold array between 
the criteria threshold of a dither matrix, and two or more dither threshold 
planes so that two or more dither threshold planes may be straddled in the 
dither threshold sequence of the dither threshold array, and which it inchnes 
and comes out and is arranged regularly. 

[Claim 2] The image-processing method according to claim 1 characterized 
by changing an inchnation with the angle of the direction of slant according 
to a print quality. 

[Claim 3] When carrying out multiple -value dither processing based on a 
dither threshold plane and changing M-bit 1-pixel input gradation image 
data into the image data of the smaller number of gradation of a 1-pixel N 
(M>N) bit It sets in a dither threshold array between the criteria threshold of 
a dither matrix, and two or more dither threshold planes. A dither threshold 
is regularly arranged with an inchnation which raises spatial frequency in 
the low concentration section of input gradation image data. The 
image-processing method characterized by thing [ a thing ] become low 
spatial frequency from the middle concentration section of input gradation 
image data rather than the low concentration section in the high 
concentration section, and which incline, comes out and arranges a dither 
threshold regularly. 
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[Claim 4] The image-processing method according to claim 3 characterized 
by input gradation image data changing the inclination which arranges a 
dither threshold in the high concentration section according to a print 
quality from the middle concentration section. 

[Claim 5] When carrying out multiple-value dither processing based on a 
dither threshold plane and changing M'bit 1 -pixel input gradation color 
picture data into the color picture data of the smaller number of gradation of 
a 1 -pixel N (M>N) bit In the dither threshold array between the criteria 
threshold of a dither matrix, and two or more dither threshold planes While 
inclining and coming out with the angle of the direction of slant and 
arranging regularly the dither threshold sequence of the dither threshold 
array so that two or more dither threshold planes may be straddled 
Cyanogen, a Magenta, yellow, the image-processing method characterized by 
changing the inclination which arranges a dither threshold according to each 
color of black. 

[Claim 6] When carrying out multiple -value dither processing based on a 
dither threshold plane and changing M-bit 1-pixel input gradation color 
picture data into the color picture data of the smaller number of gradation of 
a 1 -pixel N (M>N) bit In the dither threshold array between the criteria 
threshold of a dither matrix, and two or more dither threshold planes A 
dither threshold is regularly arranged with an inclination which raises 
spatial frequency in the low concentration section of input gradation color 
picture data. While arranging a dither threshold regularly with an 
inclination which serves as low spatial frequency from the middle 
concentration section of input gradation color picture data rather than the 
low concentration section in the high concentration section, cyanogen, A 
Magenta, yellow, the image-processing method characterized by changing 
the inclination which arranges a dither threshold so that the degree of 
spatial frequency may be changed according to each color of black. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
image-processing method in the case of carrying out multiple -value dither 
processing of the input image data of a multiple value, and changing into the 
image data of the smaller number of gradation. 
[0002] 

[Description of the Prior Art] With image formation equipments, such as a 
printer using a line head like a Une Light Emitting Diode (light emitting 
diode) head, a line thermal head, and a line ink- jet head, conventionally 
With the resolution which a head has (i.e., with the interval of the direction 
of a raster of two or more Light Emitting Diode light emitting devices which 
are two or more record elements with which it was arranged in the shape of a 
line in the case of the line Light Emitting Diode head) With the interval of 
the direction of a raster of two or more exoergic resistors which are two or 
more record elements with which it was arranged in the shape of a line in the 
case of the line thermal head, In the case of the line ink-jet head, the binary 
picture was formed by printing the dot of the same size in the record paper 
with the interval of the direction of a raster of two or more ink deliveries 
which are two or more record elements arranged in the shape of a line. 
[0003] In these image formation equipments, it reappeared as a binary 
picture for resolution of a head simply, and the character picture was 
reproducing the photograph by false gradation processings, such as a 
systematic dither method or an error diffusion method. In the false gradation 
processing in this case, the coexistence with maintenance of high resolution 
and reappearance of high gradation was very difficult, and especially 
resolution and gradation nature had the opposite property by systematic 
dither processing. 

[0004] With the image formation equipment equipped with such a line head 
on the other hand, what can express the inside of 1 pixel with the gradation 
of several step story is appearing by modulating the printing area in 1 pixel 
in recent years using the image data of a multiple value. Drawing 17 shows 
the situation of the dot recorded by the recording head 71 which arranged 
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two or more record elements in the shape of a hne, and this recording head 
71. Since it is easy, the case where 1 pixel is recorded with three values 
including white is raised in this drawing 17 to the example. In addition, the 
color picture by the combination of four colors of C (cyanogen), M (Magenta), 
Y (yellow), and K (black) or the combination of three colors of C, M, and Y can 
be recorded by arranging such a recording head 71 to four pieces or 
three-piece parallel. 

[0005] In the image formation equipment which can record the image data of 
such a multiple value Color transform processing and UCR (bottom color 
removal of Under Color Removal;) processing. Or after performing various 
image processings called gamma amendment, in order to reproduce the 
number of gradation of the convention peculiar to the printer engine section 
which actually performs image recording operation For every color, 
multiple-value dither processing using the screen angle or false gradation 
processing of a multiple value called multiple-value error diffusion process is 
performed, and several bits 1-pixel multiple -value image data is obtained. 
And more amount of information is centralized on 1 pixel, and improvement 
in picture repeatability is aimed at. 
[0006] 

[Problem(s) to be Solved by the Invention] It roughly divides into 
multiple -value dither processing which is one of the false halftone 
processings of a multiple value depending on how to distribute the threshold 
array over each plane, and there are two methods in it. One is (a) of drawing 
19 . It is the shown method, and is the method of burying the threshold in 
each plain unit at small order, and another is (b) of drawing 19 . It is the 
shown method and is the method of burying the threshold in order to one 
arbitrary pixel which serves as a processing object at small order. 
[0007] For example, the basic dither matrix of 2x2 which shows the image 
data of 8 bits of inputs to drawing 18 is used, and it is (a) of drawing 19 . An 
ink jet printer etc. is hard to be influenced fundamentally [ the appearance 
state of the dot of a contiguity pixel ], and the multiple-value dither 
processing changed into the picture of 1 -pixel four values (2 bits) by the 
method is dither processing used for the printer which the image formation 
of every independent pixel is stabilized and can be reproduced. Resolution is 
equal to the definition ability of the printer engine section mostly. That is, 
resolution is very high, dot density is high, and it is the case where spatial 
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frequency becomes the highest, and is an ideal method in the case of 
reproducing a picture in an area modulation. However, since it is tended by 
the pixel of the same size or equivalent size to reproduce the screen whole 
surface a picture, if gap from an ideal state arises under the influence of 
printing precision etc., the gap will be very conspicuous visually as 
quality-of-image degradation. 

[0008] Moreover, the basic dither matrix of 2x2 which shows the image data 
of 8 bits of inputs to drawine 18 is used, and it is (b) of drawing 19 . The 
multiple -value dither processing changed into the picture of 1 -pixel four 
values (2 bits) by the method is dither processing by which it is tended to 
influence a LASER beam printer, a thermal printer, etc. the appearance 
state of the dot of a contiguity picture, and the image formation in an 
independent pixel is used abundantly at a difficult and unstable printer. 
Resolution is low, dot density is coarse, and it is the case where spatial 
frequency becomes the minimum, and if the basic threshold array of this 
dither is used as a dot concentration type, the picture called halftone dot will 
be formed. As for the minute print quality unevenness of a pixel unit, for a 
low reason, resolution is absorbed. 

[0009] On the other hand, although it is a relation with print qualities, such 
as a recording head, the printing position, and printing size, in the case of an 
ink jet printer, it varies in many cases for every ink delivery of each 
[ direction / the ink volume or the direction / which are breathed out from the 
ink delivery which is a record element ], for example. A manufacturing cost 
becomes very high although it is possible to suppress dispersion below to the 
constant value of the grade which a problem does not produce. However, if 
the problem of dispersion is not solved, in the part where the ink delivery 
with a large dot and the contiguity dot have become closely, concentration 
becomes high and ****** occurs. Moreover, in the part from which are 
separated of distance with an ink delivery with a small dot, or a contiguity 
dot, concentration nonuniformity, such as a concentration fall or white **** 
generating, will occur, and quality- of- image degradation will be produced. 
[0010] Therefore, if it is original, it is (a) of drawing 19 . Although it is an 
ideal to perform false gradation processing by multiple-value dither 
processing, since there is a problem of quality-of-image degradation by 
concentration nonuniformity generating, it is (b) of drawing 19 . It is possible 
to perform false gradation processing and to prevent generating of 
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concentration nonuniformity, a vertical reinforcement, etc. as much as 
possible by shown multiple -value dither processing. However, by this method, 
in order that resolution may fall in the basic matrix size, the original 
resolution is [ the pixel itself] conspicuous in a visual sense a low case, and 
the problem of faUing produces quality of image. 

[0011] Then, invention according to claim 1 to 6 offers the image-processing 
method which can suppress the influence of concentration nonuniformity, a 
vertical reinforcement, etc. to printing precision, maintaining resolution at 
the maximum level. Moreover, invention claims 3 and 4 and given in six 
offers the image-processing method that the graininess of the low 
concentration section can be stopped by applying further the threshold array 
which raised spatial frequency more in the low concentration section of a 
picture. 
[0012] 

[Means for Solving the Problem] When carrying out multiple -value dither 
processing based on a dither threshold plane and changing M-bit 1-pixel 
input gradation image data into the image data of the smaller number of 
gradation of a 1 -pixel N (M>N) bit, invention according to claim 1 It is in the 
thing which have the angle of the direction of slant so that two or more 
dither threshold planes may be straddled in the dither threshold sequence of 
the dither threshold array and which it inclines and comes out and is 
arranged regularly in the dither threshold array between the criteria 
threshold of a dither matrix, and two or more dither threshold planes. In the 
image-processing method according to claim 1, having changed the 
incHnation with the angle of the direction of slant according to the print 
quality has invention according to claim 2. 

[0013] When carrying out multiple -value dither processing based on a dither 
threshold plane and changing M-bit 1-pixel input gradation image data into 
the image data of the smaller number of gradation of a 1-pixel N (M>N) bit, 
invention according to claim 3 It sets in a dither threshold array between the 
criteria threshold of a dither matrix, and two or more dither threshold planes. 
It incUnes and comes out, a dither threshold is arranged regularly, and it is 
in a thing [ a thing ] which raise spatial frequency in the low concentration 
section of input gradation image data, become low spatial frequency from the 
middle concentration section of input gradation image data rather than the 
low concentration section in the high concentration section and which incline. 
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comes out and arranges a dither threshold regularly. Invention according to 
claim 4 has input gradation image data in having changed the inclination 
which arranges a dither threshold according to the print quality in the high 
concentration section from the middle concentration section in the 
image -processing method according to claim 3. 

[0014] When carrying out multiple -value dither processing based on a dither 
threshold plane and changing M'bit 1-pixel input gradation color picture 
data into the color picture data of the smaller number of gradation of a 
1 -pixel N (M>N) bit, invention according to claim 5 In the dither threshold 
array between the criteria threshold of a dither matrix, and two or more 
dither threshold planes While inchning and coming out and arranging 
regularly, it is in changing the cyanogen, the Magenta, the yellow, and the 
inclination that arranges a dither threshold according to each color of black 
which has the angle of the direction of slant so that two or more dither 
threshold planes may be straddled in the dither threshold sequence of the 
dither threshold array. 

[0015] When carrying out multiple -value dither processing based on a dither 
threshold plane and changing M'bit 1 -pixel input gradation color picture 
data into the color picture data of the smaller number of gradation of a 
1-pixel N (M>N) bit, invention according to claim 6 In the dither threshold 
array between the criteria threshold of a dither matrix, and two or more 
dither threshold planes A dither threshold is regularly arranged with an 
inclination which raises spatial frequency in the low concentration section of 
input gradation color picture data. While arranging a dither threshold 
regularly with an inclination which serves as low spatial frequency from the 
middle concentration section of input gradation color picture data rather 
than the low concentration section in the high concentration section, 
cyanogen. It is in changing a Magenta, yellow, and the inclination that 
arranges a dither threshold so that the degree of spatial frequency may be 
changed according to each color of black. 
[0016] 

[Embodiments of the Invention] The gestalt of operation of this invention is 
explained with reference to a drawing. In addition, the gestalt of this 
operation describes what applied this invention to the color ink jet printer. 
Drawing 1 is drawing showing the important section composition of the 
whole printer, forms the rotating drum 2 rotated in the direction shown by 
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the arrow in drawing with a fixed peripheral velocity in the main part case 1, 
and twists the recording paper 5 conveyed by this rotating drum 2 with the 
feed rollers 3 and 4. 

[0017] That is, the feed cassette 6 is formed in the pars basilaris ossis 
occipitalis of the aforementioned main part case 1, laminating installation of 
the recording paper 5 is carried out on the installation board 7 of this feed 
cassette 6, every one sheet of this recording paper 5 that carried out 
laminating installation is taken out with the feed roller 8, and the 
aforementioned feed rollers 3 and 4 are fed. Moreover, the aforementioned 
feed rollers 3 and 4 are fed with the recording paper 5 which ****(ed) from 
the manual feed tray 9 with which the side of the aforementioned main part 
case 1 was equipped free [ opening and closing ] with the feed roller 10. The 
feed with the aforementioned feed roller 8 and the feed with the 
aforementioned feed roller 10 are changed by the feed change means 11. 
[0018] Opposite arrangement of the electrification roller 12 which makes the 
recording paper 5 fed to the aforementioned rotating drum 2 from the 
aforementioned feed rollers 3 and 4 stick to a drum side is carried out. 
Moreover, opposite arrangement of the print station 14 which has arranged 
four ink-jet recording heads 131,132,133,134 which arranged many record 
elements in the shape of a line to the aforementioned rotating drum 2 free 
[ movement in the direction of the axis of rotation of the aforementioned 
rotating drum 2 ] is carried out. Each aforementioned recording heads 
131-134 are the yellow ink-jet recording head 131 which carries out the 
regurgitation of the yellow (Y) ink, the cyano ink-jet recording head 132 
which carries out the regurgitation of the cyanogen (C) ink, the Magenta 
ink-jet recording head 133 which carries out the regurgitation of the 
Magenta (M) ink, and the black ink-jet recording head 134 which carries out 
the regurgitation of the black (K) ink, respectively. 

[0019] The both- way move mechanism 15 in which the aforementioned print 
station 14 laid the aforementioned recording heads 131-134, It becomes the 
motor unit 16 which has a both-way move rod and a linear motor from the 
attitude move means 17. While carrying out attitude movement of the 
aforementioned recording heads 131134 to the aforementioned rotating 
drum 2 by the aforementioned attitude move means 17 Move control of the 
both-way move mechanism 15 is carried out in the direction of the axis of 
rotation of a rotating drum 2 by the aforementioned motor unit 16, and 
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both-way movement of the aforementioned recording heads 131-134 is made 
to carry out in the direction of the axis of rotation of a rotating drum 2. 
[0020] Moreover, a recording paper ablation means to have the ablation 
presser foot stitch tongue 18 which can be inserted between this drum side 
and recording paper 5 in the aforementioned rotating drum 2 is arranged, 
and the recording paper 5 which exfoliated with this ablation presser foot 
stitch tongue 18 is discharged for the recording paper eccrisis conveyance 
means 19. The aforementioned recording paper eccrisis conveyance means 
19 consists of a band conveyor 20 which touches the non-recording surface of 
the recording paper 5, and a press means 21 to press the aforementioned 
recording paper 5 to the field of a band conveyor 20. 

[0021] Whether it discharging on the eccrisis tray 23 which can be detached 
and attached and which discharged on the up eccrisis tray 22 which formed 
in the upper part of the aforementioned main part case 1 the recording paper 
5 conveyed on this band conveyor 20, or was prepared in the side of the 
aforementioned main part case 1, and the direction change means 24 to 
change are formed in the trailer of the aforementioned band conveyor 20. In 
addition, for 25, as for an ink cassette and 27, an ink dryness means and 26 
are [ an ink buffer and 28 ] ink supply tubes. 

[0022] Drawing 2 is the block diagram showing the whole hardware 
composition, and transmits image data from a host computer 31 to a printer 
32. That is, a host computer 31 transmits the data of a code or a raster to the 
printer controller 321 of a printer 32 from a driver 311 according to an 
interface property with a printer 32. 

[0023] The aforementioned printer 32 carries out drive control of the printer 
engine 322 by the aforementioned printer controller 321. A print station 14 
and recording paper eccrisis conveyance means 19 grade equipped with feed 
mechanisms, such as the rotating drum 2 and the feed rollers 3 and 4 which 
were mentioned above, and the feed cassette 6, the electrification roller 12, 
and the ink-jet recording heads 131-134 constitute the aforementioned 
printer engine 322. 

[0024] The aforementioned printer controller 321 stores Page Description 
Languages, such as the coded image data which is sent from a host computer 
31, for example, PDL etc., in the built-in page memory, after performing 
expansion and each image processing to a bit map. The aforementioned 
printer engine 322 changes the image data of the bit map from the printer 
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controller 321 into a driving signal, and drives the aforementioned rotating 
drum 2, a feed mechanism, the electrification roller 12, and each recording 
head 131 ■ 134 grades in predetermined sequence. 

[0025] In addition, the relation between a host computer 31 and a printer 32 
does not necessarily need to be 1 to 1, may be used for the network which has 
spread recently as a network printer, and turns into a relation of two or more 
to 1 in this case. Moreover, the interface of the printer controller 321 and the 
printer engine 322 is not fundamentally convention-ized depending on the 
architecture of a printer. 

[0026] Drawing 3 changes a standard RGB chrominance signal into the CMY 
color of the color-reproduction color in a printer 32 in the aforementioned 
color transform-processing section 41 first with the monitor with a color 
[ each ] of 8 bits which is the block diagram showing the composition of the 
image-processing section in the aforementioned printer controller 321, and 
consists of the color transform-processing section 41, the UCR processing 
section 42, the false gradation processing section 43, and the smoothing 
processing section 44, for example, is inputted. 

[0027] Next, in the aforementioned UCR processing section 42, a Japanese 
ink component is extracted from a CMY color, and a subsequent CMY color is 
determined, and, finally it changes into a CMYK color. The aforementioned 
false gradation processing section 43 is compressed into data with a color 
[ each ] of about 2-4 bits which set 1-pixel data by the printing capacity of a 
printer 32 by multiple -value dither processing for every color. The 
aforementioned smoothing processing section 44 performs processing which 
interpolates the edge section for every color and stops the jaggy of a line 
drawing. 

[0028] Drawing 4 is the block diagram showing the hardware composition of 
the aforementioned printer engine 322, and is equipped with the control 
section 51. by image data the aforementioned control section 51 While 
carrying out drive control of each recording heads 131-134 The 
aforementioned both-way move mechanism 15, the equipment 52 for head 
movement which consists of a motor unit 16, the aforementioned feed roller 3, 
the motor 53 for form conveyance which carries out the rotation drive of the 4 
grades, the motor 54 for drums which carries out the rotation drive of the 
aforementioned rotating drum 2, and the conveyed recording paper 5 Drive 
control of the form locking device 55 which consists of the aforementioned 
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electrification roller 12 fixed to a rotating drum 2 is carried out, respectively. 
The aforementioned equipment 52 for head movement moves each 
aforementioned recording heads 131-134 in the direction of the axis of 
rotation of a rotating drum 2 to a predetermined speed and timing 
synchronizing with printing. The aforementioned form conveyance motor 53 
carries out the transfer control of the recording paper 5 taken up from the 
aforementioned feed cassette 6 to the aforementioned rotating drum 2. In 
addition, discharging by the aforementioned recording paper eccrisis 
conveyance means 19 grade performs the recording paper 5 which ended 
printing and exfoliated by another motor. 

[0029] The aforementioned false gradation processing section 43 constitutes 
the important section of this invention, and explains as an example the case 
where carry out false halftone processing of the image data of 8 bits of inputs, 
and 256 gradation, and it changes into each color of 3 bits, and eight 
gradation about the function of this processing section. 
[0030] As capacity of a printer 32, when a picture with a color [ each ] of 3 
bits can be treated, the image data of a multiple value with a color [ each ] of 
3 bits can be obtained by false gradation processing. This can reproduce a 
total of eight gradation including white within 1 pixel using the adjustable 
dot size of seven kinds of each color per pixel, as shown in drawing 5 . 
Moreover, generally, size is beforehand adjusted for every color so that the 
size of each dot of each gradation may become a property linear in 
concentration etc. Moreover, the maximum gradation value, i.e., the dot size 
of seven gradation, serves as a circle which covers this completely to the 
square pixel of the pure resolution which the printer engine 322 has. 
[0031] Drawing 6 shows the concrete composition of the aforementioned false 
gradation processing section 43, and has become the block which performs 
multiple -value dither processing. This block consists of LUT (look-up 
table)61, the main counter 62, a subcounter 63, and the encoding section 64, 
the aforementioned main counter 62 is periodically counted by the arbitrary 
fixed numbers of bits to main scanning direction, and the size turns into size 
of the main scanning direction at the time of extending a basic matrix 
including the screen angle to a tetragonal lattice. Counting the 
aforementioned subcounter 63 periodically by the arbitrary fixed numbers of 
bits in the direction of vertical scanning, the size turns into size of the 
direction of vertical scanning at the time of extending a basic matrix 
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including the screen angle to a tetragonal lattice. Here, it corresponds to the 
period to the 128 pixel count of main scanning direction, and the 128 pixel 
count of the directions of vertical scanning. 

[0032] The aforementioned encoding section 64 outputs a certain code of 
encoded MaxGbit based on the dither threshold train of the many planes 
corresponding to the position from the counted value inputted from the 
aforementioned main counter 62 and the subcounter 63. The input image 
data of Max6bit is 8 bits and 256 gradation. When becoming 3 bits and eight 
gradation after false gradation processing, the maximum number x of a 
different threshold which can realize the number of the maximum 
reappearance gradation which does not exceed 256 gradation by 
multiple -value dither processing If it is set to 255/{xx(8-l) +l} >=1, therefore 
x<=36 and is MaxGbit, it will be the meaning that reappearance of the false 
gradation processing to 256 gradation sufficient required by multiple -value 
dither processing can be covered. The hardware composition of this encoding 
section 64 is easily realizable with RAM etc. 

[0033] The above LUT 61 outputs the conversion result by actual 
multiple -value dither processing with 3 bits and eight gradation based on 
data of coded Max6bit, and the input image data of 8 bits and 256 gradation. 
The hardware composition of this LUT61 is also easily realizable with RAM 
etc. 

[0034] By these composition, the false gradation expression from 1 -pixel 3 
bits and eight gradation to 256 gradation is attained by multiple -value 
dither processing in the input image data of 1-pixel 8 bits and 256 gradation. 
Moreover, they are the combination of the dither basic threshold array 
illustrated to drawing 8 which is the contents of RAM before carrying out 
false middle processing, when it consists of RAM, as the aforementioned 
encoding section 64 and LUT61 show drawing 7 , and (c) of drawing 9 . 
Multiple-value dither processing in which it can change arbitrarily is 
attained by carrying out the initial load of the combination of the 
multiple-value threshold array over between the illustrated planes through 
each selectors 65, 66, and 67. 

[0035] Next, the concrete composition of multiple -value dither processing is 
described. A screw type dither matrix with the general screen angle of 45 
degrees as a basic dither matrix is used. The number of false gradation 
reappearance in this case is 1= 8x(8-l)+57 gradation, and if it carries out 
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from original, although it has few gradation, since it is simplification of 
explanation, it continues explanation with this composition. Naturally, even 
if the number of gradation increases more, the fundamental art of this 
invention in the operation gestalt described below does not change at all. 
[0036] (a) of drawing 8 When this is extended to a tetragonal lattice in the 
criteria threshold of the shown basic dither matrix, it is (b) of drawing 8 . It 
comes to be shown, bit of the aforementioned main counter 62 and the 
subcounter 63 " both numbers are 2 bits, perform multiple-value dither 
processing in the LUT section 61 from the 3-bit data and the input image 
data which encoded this in the encoding section 64, and output it as 3-bit 
image data 

[0037] (a) of drawing 9 - (c) The consecutive numbers of the size of a simple 
threshold show a threshold, without normalizing by 0-255. Pixel No. is (a) of 
drawing 8 . It corresponds to the criteria threshold of a basic dither matrix. 
[0038] Using the dither threshold of the many level constituted by using for 
each threshold array in this drawing 9 , if the input image data 
corresponding to each of this position is larger than a threshold and it is 
smaller than dot-on and a threshold, dither processing will be carried out 
like dot-off. Moreover, the threshold train of the threshold plane 1 is 
equivalent to each threshold of ON/OFF of the 1st basic gradation dot of 
drawing 5 , the threshold train of the threshold plane 2 is equivalent to 
ON/OFF of the 2nd basic gradation dot of drawing 5 , and the threshold train 
of the threshold plane 7 is equivalent to each threshold of ON/OFF of the 7th 
basic gradation dot (the maximum dot) of drawing 5 like the following. 
[0039] (a) of drawing 9 (a) of drawing 18 of the conventional example 
mentioned above It is the example of the same threshold array composition, 
and although it is ideal threshold arrangement, since it is tended by the pixel 
of the same size or equivalent size to reproduce the screen whole surface a 
picture, concentration unevenness and a vertical reinforcement occur that it 
is easy to be influenced of a print quality. Moreover, (b) of drawing 9 (b) of 
drawing 18 of the conventional example mentioned above Although it is hard 
coming to be conspicuous about generating of the concentration unevenness 
and vertical reinforcement which are the example of the same threshold 
array composition and come from the precision of a printer engine, dot 
density is coarse and resolution falls. 

[0040] the whole surface of 28 gradation eye [ in / 57 gradation composition / 
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in drawing 10 ] " it is as a result of / by (b) of drawing 8 in uniform middle 
gradation / printing (a) of drawing 9 when using a basic dither matrix And 
(b) although the example of printing of the multiple-value dither processing 
to depend is shown " (a) of drawing 10 (a) of drawing 9 the printing result to 
depend " it is " (b) of drawing 10 (b) of drawing 9 clear also from this result 

as " two kinds of this multiple -value dither processing " a phase the 
extreme output is shown 

[0041] Then, at the gestalt of this operation, it is (c) of drawing 9 . It is made 
the composition which buries the threshold array in order zigzag in the 
direction of slant to the direction of pixel No. and the threshold plain 
direction which are a criteria threshold so that it may be shown. The 
example of a dot output of the gestalt of this operation corresponding to the 
conventional example of a dot output shown in drawing 10 is shown in 
drawing 11 . Output characteristics are (a) of drawing 10 exactly, (b) of 
drawing 10 It becomes a middle property and a picture strong against 
concentration nonuniformity or a line is formed by the picture's consisting of 
dot groups of two or more sizes more, and distributing the dot of a different 
size and printing the difference with the gestalt of this operation. 
[0042] Moreover, since the size of the pixel constituted to an adjoining pixel 
pitch interval to the picture reproduced by 0 - 20% of input picture is small 
and it turns out that neither concentration unevenness nor a vertical 
reinforcement is conspicuous, spatial frequency is raised to the input picture 
in this range. Namely, (a) of drawing 9 It is made the dither threshold array 
of the same composition. Thereby, in gradation reappearance of a printer, it 
is not conspicuous, the pixel in the low concentration section which is a very 
important element is carried out, and a tone reproduction is improved. 
[0043] Moreover, since it is regular unlike the case where a threshold is 
arranged at random, if a parameter called the angle and start position of the 
direction of slant carries out even understanding, the threshold of each plane 
can be automatically calculated from a basic dither matrix, and 
simplification of hardware can also be realized. 

[0044] As how to bury the threshold array to the direction of slant, various 
idea **** show the example of the multiple-value dither threshold array 
which gave three kinds of angles in the direction of slant to drawing 12 , 
drawing 13 , and drawing 14 . Although it is an example of a threshold array 
at the time of putting an angle to sleep most in three drawings, drawing 12 , 
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drawing 13 , and drawing 14 , and spatial frequency becomes high in this 
case, the concentration unevenness and vertical reinforcement of a picture 
can become easy to be seen [ drawing 12 ]. Moreover, when the angle which 
this threshold array puts to sleep is made into 0 times, it is (a) of drawing 9 . 
It becomes equivalent. 

[0045] Drawing 13 becomes strong to the concentration unevenness and 
vertical reinforcement of a picture, although a picture comes to be formed in 
the direction from which it is an example of a threshold array at the time of 
making an angle stand most in three drawings, drawing 12 , drawing 13 , 
and drawing 14 , and resolution falls in this case. Moreover, when the angle 
which this threshold array puts to sleep is made into 90 degrees, it is (b) of 
drawing 9 . It becomes equivalent. Drawing 14 is the example which set up 
the angle put to sleep between drawing 12 and drawing 13 . The output 
characteristics in this case turn into drawing 12 and the middle property of 
drawing 13 , are strong also to the concentration unevenness and vertical 
reinforcement of a picture to some extent, and can also maintain resolution 
to some extent. 

[0046] Since it is such, the image formation in the maximum resolution in 
which neither concentration unevenness nor a vertical reinforcement is 
conspicuous by setting up the angle which the threshold array of this 
multiple-value dither puts to sleep the optimal by the degree of the 
concentration unevenness by the print quality or a vertical reinforcement 
becomes possible. For example, when **5 micrometers of gaps of the center 
position of the actual dot from a center position which should strike a dot in 
an ink jet printer occur False gradation processing is performed using the 
multiple-value dither threshold array which made lower the angle put to 
sleep as shown in drawing 12 . When **10 micrometers of gaps of the center 
position of the actual dot from a center position which should strike a dot 
occur The optimal multiple-value dither threshold array is set up with the 
precision of a printer engine so that false gradation processing may be 
performed using the multiple -value dither threshold array the angle put to 
sleep as shown in drawdng 13 stands more. 

[0047] Moreover, in a color picture, multiple -value dither processing is 
performed for every color. In order to suppress the irregular color to which it 
comes from a print quality in this multiple -value dither processing, it is 
common to give a different screen angle for every color, and to perform 
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multiple-value dither processing. The thing with the same statistical piint 
quality which the influence of the visual sense on concentration unevenness 
or a vertical reinforcement generally changes greatly with each colors but is 
known. For example, it is supposed at the same time of a print quality that it 
is conspicuous as a noise in a visual sense with the order of Y->C->M->K. 
[0048] Then, the more nearly optimal output picture can be acquired by 
changing the degree of the inclination of a threshold array suitably for every 
color in the multiple-value dither processing in each color in a color picture, 
and performing false gradation processing. Drawing 15 is what showed the 
threshold array for every color of multiple -value dither processing of the 
color picture in a certain print quality, and is (a) of drawing 15 . The 
threshold array of black (K) is shown and it is (b) of drawing 15 . The 
threshold array of a Magenta (M) is shown and it is (c) of drawing 15 . The 
threshold array of cyanogen (C) is shown and it is (d) of drawing 15 . The 
threshold array of yellow (Y) is shown. 

[0049] It is the order near 90 degrees with K>M=C>Y greatly [ an 
inclination ]. Here, although M and C are the same threshold arrays, how to 
put the angle of the dither threshold for every color to sleep sets up so that a 
picture may be formed in the maximum resolution in which neither 
concentration unevenness nor a vertical reinforcement is conspicuous for 
every color. 

[0050] Thus, the influence of the concentration unevenness of a print quality, 
a vertical reinforcement, etc. can be suppressed, maintaining resolution to a 
limitation by setting up the multiple -value dither threshold array which 
balanced the print quality regardless of monochrome and the color. Moreover, 
in the low concentration section of a picture, by applying the threshold array 
which raised spatial frequency more, the low concentration section can see 
and the feeling of a rough deposit of a sake, i.e., graininess, can be stopped. 
[0051] In addition, although it is more desirable for arrangement of a 
dispersed dot to usually make it the threshold array which raised spatial 
frequency rather than the high concentration section in the low 
concentration section which is easy to give the impression as a granular 
feeling to a visual sense When the diameter of a basic dot which constitutes 
the low concentration section when printing precision is too much bad is 
large, or when concentration nonuniformity and a line are conspicuous also 
in the low concentration section by the color The threshold array which 
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raised the spatial frequency in this low concentration section is not applied, 
but it is good also as a zigzag scan type threshold array like drawing 16 in all 
concentration fields. In this case, the real resolution of the picture 
reproduced in all concentration regions becomes the same. Although the 
graininess of the whole picture becomes bad, to concentration nonuniformity 
or a line, it acts so that the amendment effect may go up more. 
[0052] Moreover, although the basic dither matrix which applies a 
multiple -value dither threshold array may be constituted how 
fundamentally, it is most effective to make it a threshold array in which the 
pixel grows in the direction (it is made into the basic dither pattern with 
which a pixel grows up to be a longitudinal direction like the basic dither 
matrix of drawing 8 in the case of a vertical reinforcement.) perpendicular to 
the direction of this influence when the directions of influence of beforehand 
as opposed to quality of image, such as a vertical reinforcement, are known. 
[0053] In addition, with the gestalt of this operation, although the case 
where carry out false halftone processing of the color picture data of 8 bits 
and 256 gradation, and the number of output gradation of each pixel is made 
into each color of 3 bits and eight gradation is explained as an example, it 
does not necessarily limit to this, and it can apply to the arbitrary numbers 
of input gradation, and the number of output gradation. Moreover, after not 
limiting to the gestalt of operation mentioned above and taking the balance 
of resolution and gradation nature into consideration, a parameter called the 
depth of the size of the pattern in a basic dither matrix, or arrangement and 
multiple -value level may introduce a cluster further, and can set it up 
arbitrarily. 

[0054] In addition, although the gestalt of this operation describes what 
applied this invention to the color ink jet printer, it is not necessarily limited 
to this, and it can be applied to the ink jet printer of monochrome, a thermal 
printer, an LED printer, etc. 
[0055] 

[Effect of the Invention] According to invention according to claim 1 to 6, the 
influence of concentration nonuniformity, a vertical reinforcement, etc. to 
printing precision can be suppressed, maintaining resolution at the 
maximum level. Moreover, according to invention claims 3 and 4 and given 
in six, the graininess of the low concentration section can be stopped by 
applying further the threshold array which raised spatial frequency more in 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The important section block diagram of the whole printer in 
which the gestalt of operation of this invention is shown. 
[Drawing 2] The block diagram showing the hardware composition of the 
whole in the gestalt of this operation. 

[Drawing 3] The block diagram showing the composition of the 
image-processing section of the printer controller in the gestalt of this 
operation. 

[Drawing 4] The block diagram showing the hardware composition of the 
printer engine in the gestalt of this operation. 

[Drawing 5] Drawing showing the pixel size of each gradation in the gestalt 
of this operation. 

[Drawing 6] The block diagram showing an example of the concrete 
composition of the false gradation processing section in the gestalt of this 
operation. 

[Drawing 7] The block diagram showing other examples of the concrete 
composition of the false gradation processing section in the gestalt of this 
operation. 

[Drawing 8] Drawing which carried out square extension of the basic dither 
matrix and it in the gestalt of this operation. 

[Drawing 9] Drawing for explaining the concept of the multiple -value dither 
processing in the gestalt of this operation. 

[Drawing 10] (a) of drawing 9 (b) of the example of printing when using it 
and performing multiple -value dither processing, and drawing 9 Drawing 
showing the example of printing when using it and performing 
multiple -value dither processing. 

[Drawing ll] (c) of drawing 9 Drawing showing the example of printing 
when using it and performing multiple -value dither processing. 
[Drawing 12] Drawing showing the example of a multiple -value dither 
threshold array in the gestalt of this operation. 

[Drawing 13] Drawing showing the example of a multiple-value dither 
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threshold array in the gestalt of this operation. 

[Drawing 14] Drawing showing the example of a multiple -value dither 
threshold array in the gestalt of this operation. 

[Drawing 15] Drawing showing the example of a multiple "value dither 
threshold array in the case of the color in the gestalt of this operation. 
[Drawing 16] Drawing showing the example of a multiple -value dither 
threshold array applicable jig ZAKUSU can type in the gestalt of this 
operation. 

[Drawing 17] Drawing showing the example of printing of the line recording 
head in the former. 

[Drawing 18] Drawing showing a basic dither matrix. 

[Drawing 19] Drawing for explaining the concept of the multiple -value dither 

processing in the former. 

[Description of Notations] 

43 -- False gradation processing section 

61 LUT (look-up table) 

62 -- Main counter 

63 -- Subcounter 

64 -- Encoding section 
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